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(57 ) Abstract: A bonded magnet which comprises a RIFeB based rough powder surface-coated with a surfactant having a specific 
Tf average particle diameter and a specific compounding ratio, a R2Fe(N, B) based fine powder surface-coated with a surfactant, wherein 
OO Rl and R2 are each a rare earth element, and a resin as a binder. In the bonded magnet, the RIFeB based rough powder is surrounded 
^® by the resin having the R2Fe(N,B) based fine powder dispersed uniformly therein, which results in the prevention of the deterioration 
qq and the like of the RIFeB based rough powder, due to the cushioning effect of the R2Fe(N,B) based fine powder and the resin, which 
^ leads in turn to the exhibition of the excellent magnetic characteristics being inherent in a RIFeB based rough powder, and thus has 

lead to the provision of a bonded magnet excellent in magnetic characteristics and a permanent magnetism reduction property. 
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SrSttac R 1 F e B^^i:7k^i:«)SJi5iiSS:lfc^^d^ci^i=,, 

Afrwu:^ 9 t , fs^/jc^fbxmtt. *mmti& 3o~2ookp a 
x*6 o o^T©zK^#*#B^*Kf^i"3xm-efc5o »aL**4bxsr±. 

zfcffsIE;^ 20~100kPa-C*7 50-90 0 < C(D7lcm^^#S^. t P^^i" 
5Iltfe5. Jpl^ftXStt. zK^E^O. l~2 0kPaT-7 5 0~9 0 

O-'P a EiT©»fflfttK:ft«p-**5XS-C*)*. 
-<D£ 5fc±IBHDDR»a*^d-HDDR«t«8:*rJBv*ar. £H:J:>K R 

lF.eB5R»*i*«^t&5|5S:Xlllu^-C*ait?#*. 

©R 1 F e B***ttaK»*0¥*ttft«r 50~400 M mi: Ufc©f±* 5 0 
Mm5fe«|-T?HU »flfc*J (iHc) /6S{£T U 4 0 0 ^mMtS 
(Br) aMST"*" 5** 7 4 — 1 5 0 /x m.~Cfo%> h J: 

^fc, ■^(DW.-aitt: 5 0 — 8 4m a s s % LfcCDtt, 5 0 m a s s %5^?p|~e 
tt***:**''*— ® (BH) max^lSTU 8 4 m a s s%£®;t5i:, 3£B£ 

K-g-Jtr*. 7 0-8 Om a s s %-C*>5 fc * 9 #* UV\, fc*5, *SlfC'^5 
ma s s%l± % K»5±**"fctt 3 ^ K4#t 10 0 ma s s%iL 

(at%) , 5-15g?% ( a t %) fc«fctf F e £ 

1 2 F e ,«BSr=fe+afc-t-5tjtO-efo-5o Rl^llat%*i||tflla 
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FelSi^tfittMWfSTt, 16a t % <!: R 1 *F euBffljJS 
gi'>Lam#^^iSTi-5o B75S5. 5 a t %*^T-fi, MttWRl^ 

F e 17 |l^«fWLT^#ttAM£TU. 15a t%4rgi5t, i&*> ^ifc "P © B 
y s/^ffiOtt^^iiK <C»K R 1 z F e uBffiW LTl^tt^fiTt 

::©J:5ftR ltes ^.*^^»>a (Sc) , -fs/hy?A (Y) „ y'sfsj 

La) . *JJ?A (Ce) . ^5**^A (Pr) % (Nd) „ 

(Sm) , #V»~tr* (Gd) , TV^t'^A (Tb) „ v^^p->£A ( 
Dy) . (Ho) , oc/Hf!?A (Er) , V V $ & (Tm) fe-fctf/U 

(Lu) GD4?fr< it> llto&^Si^fcS. rro^li. 

Nd, P r *3<fct)<D y <D— «JJi_t;o> ife^ft S £ LV\ 

£ *jB«tfii5R 1 P e B3Ra*tt»5»*tt, _k!E R 1 ttBUfc:, D 

y. Tb. NdttliP r fct^!El±0*±»5E* (R3) Srtf L 

£0. 0 5-5. 0» t%^t5t&*LK ift&05c*tt, RIFeB* 

t5^E)T'$)5. rH&Or.irfi, tiEOR2Fe (N, B) 

R3^o. osa t%5Mfln»»±, *bn j4s<j>* < , 5 a t%«rfl*. 

%t (BH) ma x <£>{£T£:£ C 5 = R3fi0. l~3a t%f*5tit)04 
£fr, «8WORlF e .B*R*ttI5ft*ll, ±»R 1 fcttWJH:, L a Srlir 

Lajo. ooi~i. oit%«tt«iif«^. -a-u^t^ ^(om^n 

5fe^»7j?v K»^©fe^5iS:fls*$i»MPj**t5^Sj"C*>5. w ft £> tf> w i: , ^i£tf>R 
2Fe (N, B) 3R»*14«^t&*^o'' % "C 1 bWfil^*)«. 

L a tf&^fcOttMlCtt&tton. LalifiiSi (R. E. ) 
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Ut^fflt, «tf|BRl (Nd, Dy^) iDtLa i*38^W^ Bfefb 
Late, /ppT3e^F^(fe©v-<>'VS:®x.5^a^ -: ^'^^"CV ,,; S^^" c *- 

00 1at%*iffc5lM^, La4£0. O O 1 a t %Ei± 

fcUfc. — £\ Laa$l. Oatyo^iS^ iHc0>fl£TSrffl*#*l-<te 
V>„ r. ^X', L a f©Ti^> 0. 0 1at%, O. O 5 a t %.. £klUiO. 

N ©^^©fa-kSS.fctfi Hc«D«STW*l«>«**»6>* LaiiiO. 0 1-0. 
7at%T?&5i-gSiU\ lilFeB***tt«^»*1 , «>B*l 
0. 8-15 a t%©*£\ L»t*tt8U5»*©Wtt» Rl.FewB 

6l)B ,tliB-r i c h*g^©#ffiilaSi^b^5^I^i:^5. 

0il?Lf±\ 0. 0 1-1. 0 a t%<D#V 1>A (Ga) , 0. 01-0. 6at 
%<0-*-f (Nb) <D mULMZmt^lrZ^k&ft*^* Ga^ft 
5^ iX' v R 1 F e B^I*14M*©§ii*iS|fi)±t5. Ga©# 
fffttf 0 . 0 1 a t %*«t-er±«W*©W-h©»*««»&^"*"» 1 • 0 a t %S: 

r^T% Nb^fWO. Ola t ro^T-^S^S^^^ 

_b£it5 - fc#T?£, ^©^^ (BH) ma x SrigJUi^S. 

T^S=?^ (Al) , >T4m (Si) , (T i) , ,<T-WJ» 

(V) , fvJ* (Cr) . -visit is (Mn) . s-irtrfl' (N i ) » ft (Cu) . 

18 



WO 03/085684 



PCT/JP03/04532 



(Ge) , (Zr) , ^rV^T 1 ^ (M o ) , 4 

A (I n) . *X (Sn) , /V> = *A (H f ) , 9^9>V (Ta) , 
•TV (W) , & (Pb) O5%l«*fctt2«£lJh**W-C0. 0 0 1-5. 0 

(Co) £0. 001~20at%t^tt5ui:aSffiL 
*4*tt;flSefc*f £*U5. CoCD^^TSd^O. OOla t%*ItliCo# 

&m\ 2 o a t tafrasmftit^ffiTLflji^tt^ffi 

a 

BifSEUfCv Dy, Tb, NdtfcliPr (R3) , La, Ga, Nb, Co^ 

(D&&5tmi>, jiaap«*KijB>HWfefc-fr<r**jxiiaft*ttT?*)6. ton, 

H^Ufc «fc 5 R a fiR 1 F e B^S^iK^^roft^SrrRlJl^ 
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ftjb\ R3mS*f4. fct>Jb!3R3SrS:-g^-U-C*intfa<> #J*:tf, 

TM) UatO^, -fb-fr* (&RWflS*WSr'a , tp) Sfcr4*»flS»a»&*S 
fcjf*LV\, itt6>0*ffWSr*rf*ttf. La Co (Hx) , LaNd 

Co (Hx) , LaDyCo (Hx) % R3Co (H x ) , R3NdCo (H x 
) „ R3DyCo (Hx) 

©^Ml^f$tl5R3^L a|i20a t %£JLh* £&fcf46 0 a t %£U:-c* 
■frli, RlFeB5RWSff»*K:R3 5R»*^»I.a*»*fea#UTft« 
6 7 3-1 1 2 3K^U^i-5*£fc^axm^i: ' fc#T? 

^<Dtkm%mmxMt±. Rsaftste-^LaJMBtfeca^afctroTt*, * 

La*»*3JS*WB»C*5Jl<, +«-feii1»»a* s Hiti*5. -#» 1123K 
0. 5~5H*lffla*#*LV\, 0. 5«FlH*at?f±R 3-^L a Ott**5P+^fc ft 

5C£#ffi^.) «t»-^tf*>Jx5©3is»*Uv>. :©te»Jailtl;, HDD 

RMI©Sii*iIS^ d - HDD R*0>S£>^ 1 lWlS*fctt* 2**iaiCjlfc 

20 



WO 03/085684 



PCT7JP03/04532 



1 F e B %km*ffi$Z<Z>W-tiBffiM& 1 mmgiT, R 3 L a 

R 3^>L a SrSSiP-rSr £fcLfr5j&»e>-C2fc5. :ORlF«BHx»*«tt, * 
*fc^#L*V*»*U:tt;"-'<-C, Rl^Fetf#f|HC»fl5*JlJiV^gt*>5. £ 
<z>7ttf>. KfljdS*WH*lxfc^l8t?R 3^L a^&iic-^-^-r :/^£fT5 r. tT- 

, R3*»*^La*»*'fe**fl:*rottffi»J:*)5-fc35 J #*l-'' N - R 

3 C o Hx-^L a C o H x *>*LfiftV\i 

ft^ttflfc*©*!*, 2 7 9. 3 kj/m J ai> $ bCliS 4 4 k J/m s EI±^ 

JtifeLfc*Wrt\ «©R2Fe (N, B) ^mXteM^ffi^-OMG; #l-> 
R 2 F e Ba5*^tt»5»*©»-&fct,R*t?*)S. 

(2) R 2 F e (N\ B) 
(DR2Fe (N, B ) 3R»#tt«tf5»*rau 1 F e BTOtt^©^ 

*^UT. *y K«5©Bt«l1*tt, flf*i^JiS*«±-e 5 6" 
^biftS, CfflR2Fe (N. B) ^M^tt^*^*- f±, mv£. t-fc £ ? R 

2 F e N^l*W5©*i:R 2 F e N%.A£ttflH?&3fe ^ -^rftkO 
4?fc< i t>— *i6»&fc5. VN-ftt(D^-a-T-t>, R 2 F e (N, B) jRArfrtt**' 
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S'm.Pei7Nt±ttit5t>Ot*)5. R2Fe (N, B) ^ 

R 2 F e (N\ B) ***tt«5»*©- 0"efe 5 S m F e N^8£ 

m-F e^%f*MLTl^^tT'»t5 0 NH 3 + H* 

-rtttt\ 1 0 M m£JLT<O^^^SmF e N^^^&*a*#£>*l5 0 
©^OSmFeNfl5»*lt ^ISiK^^ X i: ft SlMMcrS C £ T\ S 
V^at*35S»4-r«- :©i5/il^^ R2Fe (N. b) *ft^rtt«5» 
^Spi^Mfrg* 1 ~ 1 0 fi m t Ufc 0 1 /x m^it'll, (DS£*fb < ft t) , 
Sl^S^iT Lt^x^/VJf-i (BH) max1>fiTt5fc6j?tL<4 

L<ftV\ 

"Sfc, ^©K^b^ 1 5~4 0 m a s s%t LfcOf*> 1 5 m a s s %^ffiT" 
R 1 F e B^^feSS^«a3tc(7>«^&^K^^«i-Sf-fifi^^<i;VN 0 -:*F 

. 4 O m a s s 

9 % S^C^^/V^— ® (BH) ma x^{ST-T^» 

*38W©«axfc««1*14«rt<"J?vm^«r«'«±:T?x R2Fe (N 
. B) 3RS*tt«5»*tts 3 0 3. 2 k j/m s ^ $^CIi3 19kJ/ 

(3) #SHgtt?W*J.fcO t *Nfc 
(DJ|Lfl5«tt?fl«:/!V K«5ft»P«l*?gi"5PR*C R 1 F e B*** 

tta^»5|£*JJ:tJ«R 2 F e (JNU B) |^HI5©*©»ftoSSitl:li 

tt8o*#4R 1 F e B B^tf* -LfBfla*fcjfcJBBS, Rl 
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^r i f e B3ss#te8£5«&*a*e>tf > Ym&&j$M-rz>%i\*i>. j t<Dm&ffi. 

R 2 F e (N s B) ^UttK5©*^#Iffitt^t«t5l tCJ; 
9, ^ym5«JltR2Fe (N % B) 3RJ*#tt«fc6"»5fc £ 

•CS» 5 £ 5 JvfcS. R 2 F e (N, B) 3R||^ttai5»*W:. 2 #® 

R 1 F e B^lMt^iO^^&f > ^®R2Fe (N, 

b) m^te^*&*«yt-'b^®s^Jfi :; F' 5 r^-c-fc^ 0 

^PJ©^-a-, R 1 F e B^^^tt^^^^HDSr^i-^-^ffi^tt^ 1 ) 
R 2 F e (N, B) 3R»^tt»^»3|c<0*S^*iB «r«*-f*ffaifS&tt«l t Sr 

7 ^ / — ^«rj» ft e> *> 9 ^ ^ t> y zr v ?m mm -q # s . 

©*3§PJT^V^1§N®f±. 31? > mstO/M^i: L"C©««4:*fci-. -tit 

s SuijiW^^^^W. 7^y-yu«^$>i9, afcWfflttWJWfcHU 0iJx«*i2 

*:^KT'#0<OK"&-tb«: l~10ma s a % b 1 m a s s %5fe^T" 

^^ytlTOfe^i^lt, 10m a s s %£rjg;t3 itjV^ (BH) m 
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2Fe (N\ B) »*t-fctt mi * 

1 F e B3MB»5|ef4, R 1 F e BfcS^tt**©* ±1B# 1 JMni&tt 

e (N, B ) 5MR»*Ht, ixtf, R2Fe (N, B) *Jkfrtt»*|&*5 £ _t« 

(4) 3y^>>yKt#^KW 

*»W©=»J"<*>'Ktt, 09*1*. RlFeB^*tR2Fe (N, B) 

-Cfc5o ^©^f^ |4f ^ 5 O ~ 5 0 0 n mggO Wtfc5 t 

m F e N^^*fcS-OV^t S EMfi^Ci 0 Jtf£ LfcE PMA?Stl^5$ 
IgsClftKlte^Lfc tropin 1 AC*t. laiBtt. NdFeBSii5i*i:iJH 

*IJ-5±5^. t£3fc©=iV'<<>>- K©^-£* N d F e B^^^&Jll&^^fe^-^Mt-, 

£*UC#U @lA^^J5i5^ ^OaW^VKOi^tt, SmF 
e N5R«5»5|c3&S 2 If ®75tt#J Srtf- LT«fJBfcaa**tfctt»^*>5 S m F e 
N Nd F e B»^©**5^ i ffffiSMiaoTtlStlfc^i 

T, -tflDJSB* 5 * fcfcfltlKlcJ; •j«it>bih.fc^tt4: : ieo-cv>5. fc*3, SI l AT? 

f±. Nd f e Bmnm^&-mm~ftM^x\<^m**7Fi,T^z>fr. 

v\3=^/<P^Kr*-©J:5fr#tS©t>©te»4IB&ftfc^. i~* #389!© 
n Ktt, R 1 F e B #fe»*©*ri^^* s *«ite* Ufc t> © 6>*oT 
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ijie>©=W!> v v^mwrnm^xmrn^M^xm^^ -rows©— 

Ate^E^^Ka^&^U |2Bft«Ot^KI55:St 0 SI 2 B 
*b«Wfe;o»fc£5J^ ^5tE^>^ ^ ;taEj&ff^C^LT, NdFeB 

^'fbtoS^n-CfUtt^Stta 5 ^ < ftoTV^N d F e B ^m^W^-^^f^^ 

ZA^&ibMt9(-. N d F e B^ila^^W^^W^^ffifix SmFe 

(Dlfe^ NdFeB^ft|9*lt SmFe Nl^S* t W i 1- i o $ tl 

•tt»l#:iS^J:-5i^VN^lbt4^«fcoT, NdF e B ^fe^*©&^±tt#l*»t£K 
•^fcgiiflT^tt^tK NdF e Bf ftl9*«&f ^±li* t /£^§ 4Slr# 
5. NdF e Bmmn*<VffiJ&&*ffl^&&^%&&&ffi&^te^fr®Z> 

^•> 3 yro^lrlLT, N d F e BM^^^fife^^illBllC^bT 

££LT?W\ RlFeBlft©*^R2Fe (N, B) 5£$$&* t mm t g-ftilKt 
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s-ss#.<tt-fk»iK*iiei:-r5(o* $ i Lv>ot?, tb|ge<j^ii.T*jp^-r5 <t& 

tom, y KSrffifflt5 i it% MttiSWWRlFeBl 

^MST-v^ r«HtJ tt» -LfBaMKteiilMWf RiFe 

WflNo. 2 6 (A) f± % J*ffifiH4»l&f*-5-L;fcN d F e B 3R«L*&**5 .fc t* S 
m F e N t mm t * AP#tM U3i//^>K^fflLT**> YWE Sr 

-tLX, 1 9 8MPa ( 2 t o n / c m 2 ) ^&X\ m£*:<Dfalti® 

26 



WO 03/085684 



PCT/JP03/04532 



Wfi-No. 23 (■) it, ^attessiwiBtSTM-cajwufet^srajp^ 

„ Kfl-No. 2 6 (A) J: *4«EE|«3Wftra*6>*l.*V^ «oT, Etli 

oS ?) , SiBLT»aai*5J:tJfJiIiffd6Jii5«:fTofc*fr-C*>*. f&fcfrti\n 
ttM-No. 26 (A) ©4!l-a©.fc 5 (SfffK^ t f; # >■ F^iS "C o T t , 

% it LT«MMfii**— 

fp)±f4 (BH) ma x*£lJ*^*»l«flJ±3*» R 1 F a B3R«L»*©*Mx 

i£— #fct£dU ^ KJK^f&W^R 2 F e (M\ B) miSt*&**3 «t WBg© 
T&mWMMlfcfc t R 2 F e (N, B) mTO*©^&j#JU;:3rJM-5 0 rfrbbtt 
*tCR 1 F.e B»^*ro**iB^IH^^*iX«&»*«l*T***«rlSlJ:$ 
*J?^K8H5© (BH) ma x 33 ±U<3<^c8£^3:i8itf>3. £fc, R2Fe ( 
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H tfish'mG<D&.mmfa±.\zft-5--rz 0 r 2 f e cn. b) mm&*.<om 

£«Jlt«\ C103(SJEj*^tt^^5^ttl^-ttC*nx.T, R 1 F e B 
jx»jh*ct*»T#xK«^«)*^«WW±^##i"5. r.©ffl«E«ut 

oIfgt1-S^*{c, *BaHB*-C«. WfttTTf*^ KWt*»tfc i: *o« 
±itt, SSfatt, 55*^*5 J: u««tb«iJhtto«*3o a 6, (BH) maxfci 
§2. OMA/m (2. 5T) , »8 8ZMPa (XglJt. f^^lS 

*3B9!©J:5fc* H-^/jr«S»i4*s#b*b5»*offiM«*r4. 94~9 9%fc 

FeBlfi»*i3m2F e (N, B) #»»*©EJ^*tt J *'S5iWW»£* 

Jttt'tffiTUT, (BH) ma xi3j:tJt^««*fc«ti,feal5^KBSW#e>tt 
ttV v. — # % tBM«flEOJ:BRSr 9 9%giTi: bfcroH. i"^u-CG>« 

©JnS»»i»*tT-3fc»^) roftWSlt 9 5-9 9%£v<»5#i|rK:i«v^J:* 
•5„ £*U±, «-*MM*©f+*KJ:3» R 2 F e (N, B) »»»**s itmilB 
C«iIifttR2Fe (N, B) ^t&5|c<D®S'fkKJt J; oT. »t, 

BH) ma x 33 £ ltfjk<fc.^8£S?3fD— MMfofctf^ K^S* S # tH5„ 

«ttt 5 B?»-W:. Mgl5 0t. 83U&2. OMA/m (2. 5 T) . 

28 



WO 03/085684 



PCT/JP03/04532 



1tm&) ©ffi»**H\ 9 2-9 9%fcV*5?«VM*£*S. ffi*f«S^9 2%* 
B. 

(a) gummm 

(1) RlFeB3R|l»*0«i 
®R 1 F e B3R**tt«^»*OS43t 

*ttT, 3ftl3sit5*2K:*i-»J*«:t>-3««- (NdFeB^M*) * d 
-HDDRJlfllKillttLt. ftfrttttt, jfei\ * 1*5*15* 2 K^UfclE 
rttiftUfc^^rfyh (3 0kggg) • <»iSL-Cj!i3tLfc. 

-f M:7^=fy^iiI4 , tl 140 — 1 1 50 °Cx4 otirM<D*89t{fc 

SMfcfc, *0*frO«il**flSXa, Kfi**fcXS, ^i#mxa*5<ttJ { B2 
I^Igi^fj^Sd-HDDR^aSrlLfc. SIB.. Tfc^IE^l 0 

okPaOil^fl^ — H»u:*#*r««ES*fc 
SK-ffcXS) . 8 0 01CT'3 0 k P a **BB*LT"C. 

4 8 oa-ffiWUfc&S&Hfebfc (ffiS##flsXg) o 51***, SOOtlC^L 

tz-&-&, i^mmtsQ. i ~ 2 o k p a cD7K^^^#H^T-e. i 6 o&NogMa 
a-srjiu^t dtiMxi) o sat, 6om n— ^y^^feitfifc*^ 

UT. 1 0 - ' P a ^ToX^f IHTTfta Lfc (f2#III 
) . r 5 LT, l^y^-SfcO, # 1 0 k g gftON d F e B*«K»*Srtft 
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-187) / — /UT*2«K«*?Ufct© - efc6. flU 'KftNo. 4 Co 

tfcSL ^l/y7^hKR4 1 (B) ) 4:^ f ;Hf /V^r h 2 f t#R Lfc ^ 

NdFeBJRttB*) iJ5»6>tbfc. ffl.U *2toWfNo. ClCo^tll 
* Sffitt^J *rfr *> a* o . 
(2) R 2 F e (N> B) SflMBsfeOSKit 

4fe-f, R 2 F e (N. B) *lt©K»No. 1~ 

8W5)45««OR2Fa (N % B) 5S$tf&;fc (SmFeNl»*) * 5 #£> 

lf-®f5te^J^^&fi, ±i£<DN d F e B^tl&^SmF e N3fc$fc 
tR2Fe (N, B) £ Sr— ^T-is^- bfc^ 

(3) *^*±«s**tt3j<^KatE^=^-' < ^>'H©aia 
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JbfBNdF e BSW*tSmF e N36*l&*i 1 *5it/^ 2 fc* LfclB 
-a-it (ma s s %) T», ^ f *>xx/u 5 ^Mf— J; 9 -^tu^fr*!^ L7c„ -?:<D^ 

swig) . '(omm^i-i, ±ia^v^y-?^-u— coffi, 

, 03;Lfi, 9 0 — 13 O^C^IST'fTXSo ^Jj**v ; »»©»'§\ 9 Ot^^T 

ttl&liM*1iBi:fc&*i\ SmF •N*fM»**«f» I t»K:«&— ^ik**6it*s-e 
«©atft»»3J**e»cffiTL#5. &*3, n rX'i^- K^tfcirH:, SmFeNl 

^•leJ&ffl \,it.m^i<omtM.Yt. 9oict\ KftM ftisot-efe 

tZ<OJ&l&3km*. J*Jgfitf 1 5 0*C» 2. OMA/m©Wfe (AP^EIrIX 
m) , fiKIEA8 8 2MPa (9 ton/ cm 2 ) ©#^WTT-2jP$i;l!jPEEf&?g L 
fc Wit) o 

Sfc. *»W©^l*»tt«:tt» i r5fcafc. ffiSiXlSOt:, 2. OMA 
/m<DmWi$*X~ (iPf^lEfp]Xa) , «A3 9 2MPa (4 ton/ cm 1 ) 

x 7mmro3t*-fr^ro)^^fls:S:#fCo 

~*Lb tfsK, a^a^/uSr/J^-aa^SiJfci ooo o A&in&S r. t m 
±0,4. 0TO«»*-C*«4:frV^ (flit) > tt<§*±«»#1ifc#i'Kat 
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fc5o 

JRSfctfcSt^ttaL BHU-2 5) tIILT**fe„ fXJ&Ztilt 
ifs>> h°M^(D%}$\MMt. 1 o oto^Il^ti o o oi#BI«»UfcfilH: 
Sit LT# b Ji t« i: oi^b , *:<Dm'Pft<D%]WMJ&fcZi-fZ$\'£-&&ib 
fct>OT?*>5. r.«?«E*0D«l3fed«:. *W*aHfc#tfc*L MODEL FM 
B I D SCSrffi^fc. 

(2) IlO^WNo. 1 *>&fc«a|?l' KSttSKov^, SEMSiLt^S* 
rO^Ilt AM4tt?rl*3t£4fc£L EPMA-1 6 0 0S:ffi 

|^6«, SmxS©EPMAt5r*t. :©16 4>TI1 f^-»iOllt*S 

(NdFeB^*^) roiSlffl^:®^, SmF eN|»*e?tIV^< 
$H"CV^r i: N d F e Bm*&*^e>^S^^KWfi&$ttfc|Sg^l-S 
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mm) 

(i) jmswcov-c 

kj/ m ! »±<Bi«v>ttA4m*r*u"o^. *fc» *<D&*f-9$ikv>mmki£& 

v^Ht>9 2%«±fcv^5J***-e*>5. 4*»-. W4No. l~i 

MNo. 1-3, 7-10. 1 214. «5K«H£*J:Tm«teoWScSr*«L 
fctO-CfcS. r H b©«^f ±ii*ft#y (BH) max;$Sl6 

. fWNo. l~3(Dtfl'Vm*\Ztt'<X (BH) max/^164kj 

/m'tl^tfi^t)©©, *^*»sptt-4%£tT (Afrfitjttt- 3. 3%) 

Sfc, B»No. 1 — 3 <Z?tKv K«tfjSf St^*-*^ — JS^»^ttI^-h t ftjg 

„ iixfe©Ji?^K«l±, B*tltflE<t5wi:Tf, *&Kfls»ft!sa*:*l»U, 

{4, ttffN o . 1 — 3 CDtJ?>- KK^flfklttl^t: (BH) max 145k J /m 
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\ i 5 3 k j/m'fc#=H6< iftot^St)©©, jfc^M&fiS^fiW 3ni>- 3. 
2 %^##fcilfrf£ttKMfrfc&<D<!: ftoTV>5 0 

^bt, MNo. 1 1 KJSi^fi, RlFeB»*tS)5NdFe 

T*li % (BH) max^l44kJ/m 1 t^No. 1 ~ 3 Ktt7« i 

^ b-CV>S - <k ic&fc? 9 ftV\ 

(2) ttrnm^o^x 

©IS^N o . C 1 fi. ftoPI-N o . lWNdFe B^St^t&^l-^BBflMt^BlOttW 
S:lifiS*a»ofc»^-C*5 0 KiN-No. C2tt, ttfl-No. lOSmFeNlI 

(3 9 2MPa) Ufc^rotB*faS35 s <S< ftoTV>3. r.3xf±, xtf^ K«5C 

aniSR^i^roaBbtt^CE^^fcfc*^®*'^*- Afrfttit. WfNo. cio 
N d F e B»W^»*<o*B5»cJ(iiiiStt5W<o«**«ftv>fcftlc, tf?^ K« 
^©JP|gifife^^»C33V>T, N d F e B5fl»^»5fg t »«H*«t*» t ©SBtt^fi 
56»ofefc*fcS*>Jx5. ^<D1Z#>. liolf V^-CO^ff^X'fcS 8 8 2 
MP a t?^JEJb/t«F©*^*«*»4*oTV>S 0 «»No. C2©i^ SmF 

ja»£E*-C*5 8 8 2 MP a Tf*^ Lfcl*©*^»lK J l E tf:3S-»TV'»3. 
@»WN o . Dill, N d F e B^«5«^©W«^#*£ifitffc»^*5 
. SWNo. D2li, KffNo. 4 It» UT¥»tt8««*#af fc*«-T?*>S. 
V^Oll^t, (BH) max^#<(iTUt^5. ^oT, «MMM4©lfc 
±&mZ±X\ NdF eB^^5KtoTOm ; S^*^W©$5fflF fe I-C*fc5r.i:^ 

OWH-No. Ellt KiNo. 1 izUJLTNd F e B*ta©*©E**^<t 
*»o 5. WNo. E2fi, -t©B'S'fia s £1'^fc»'&"eS>5. Nd 
F e B355&!|&5|c<£l£'a - fid s £J*&V' k i:, -tCD#tl$M<H£*MKTLTV*«. -t 
<Dm-£-&&&< ft St, 3teS*teteSmFeN*t(k©*©E'a'*a«£>ft<ftU, N 
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d F e B^ft»*OMIIiSmF e N**»*#*&— ft < ft 5. * 

(D^ifsfNo. Flit WNo. 4PStUTSmP e N*»tt*Oia*l^* 

3. SmF B N*i»*WftV^li, WfNo. E2t|3fc S 
mF eN^ISWNdF e B 5&&|&5|e©£M fc5Hfc£ tbft < ft 5. -t 

„ t*«-No. Elt^I, TOICN d F e B*ft» Wfe < 4 5 , BBM#t± 
(BKftNo. Gill, 3U«^-5/«-ffi©E**aS*ft)ft>ofc»^-t?*5. *fc**No 

. G2it ^roaa^-s:^^-t-^f-^T'*>5„ «jjit©BB-a-*-fl s ^ftv^. 

^^An^^^T*^5^mM^JS©^!5 57 F+^«i:ft 9 . NdF e B^ife 
»*0«E»tt5l*jfefc>ixT. «flicoffi^-a/5S#i-#'5 
ffi**6*HcNd F e B*l»**oE^i^4< 65fc6, ^> K»^<o«$Ste 

NdFeBlS»*f©RlFeB»^ SmFeNl»*§CR2 

fttt*Ltfftfcftv^£#aflBS;h-fc. 

(b) w.2.mmm 

V>TP^<fc^^:^* 5 K^1- 0 ::TtfflLfcNdFeBi|^t SmF e N 
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{£<. f6ff^l*BH-CfcS 0 

&M*ffO k > N d F eB^fi©*i:SmF e NXfS»*tt*flSSH4*J-?*Hi £ 

e B lta*0^-f ^p?7^ coflut£ (tdJxWuhtt) ^^ISmbfc^m, fit 
^,#tt*3 J: tW#H4 ixfc*'g'*±*»*tt3J? V K85i«jl frit- iSb^S 
. £GD^-£\ «Hi3S:8 8 2MP a^9 8 OMP a *B2*^ 

. JroiaiiM^foat^ft^ (i sot) Hittsrt-c, ±&.&Mi$Lm 

SmF eN*«M»5|5©ie— »«tt*8ft*i*-^TV^5. ^©fcfc, {SfffiK^Lft: 

JmWi^^oSS^Wfcjfe (15 0°C) £t±inwtT'. ^:©J& 
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T»»U Stic. *©Wft*«JiT?^«M»«^Ufc1j©-T?*>5. «ft*»± 
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1. -fyhVVJ* (Y) *-&tp*±«55* mT, ^rij fc^fs, ) tfo 
(Fe) t*t>* (B) t Sr±^ii"5R 1 F e B ^^^TKl^^SSriS L 

T»bJxfc3|EiStfcSiS5 0-40 0 ^mffc^Rl F e BlS^ttMSfc^ 
R 1 F e B*»^tt«^3|»*©fl||«*ft^©*jBSr|jr«i-5»l#a5ett3Wt*>fe 
&5R 1 F e B^a©*S5 5 0 — 8 4fi% Cm a s s %) fc % 

Y*<gtt%>±m5hm (SIT. TR2J t*i-*. ) tFetli (N) 4fcf4 
B fc S-±^i f l~10/i mT?fc5 R 2 F e (N x B) m^fe 

*2|fBfSttJWt^e>*5R 2 F e (N, B) 3y£i&*fl5 1 5 ~ 4 0 m a s s % 
t, 

isf-e&Zmmfr 1 ~ 1 Oma s s 
^cn^A^— ^ (BH) maxiU67~223kJ /m s T'* 9 , 

i o otT-i o o ommmmmzmmm\^x& t>fr%mM<D m^m^m-r^ 

2. miiBR i f e Bmmjj&m&ffiJez-Sitz&MmR 2 f e (n. b) mm&m 

•A (Dy) , 7VH^A (Tb) , ^^"v?^ (Nd) Sfcfi^^-fe^-i? A (F r 

) ©4>#< t m&±.<Dft±m5bm cetf> tr3j t^o. ) s-o. os~ 

3. HfflBR 1 F e B5R»;frteW:ff©5fc*fcWLfliriKR 2 F e (N, B) JRft^tt 
«^©*<0^*< ;frf3\ i*5;100a t'/oitUttlCyy^y (La 
) SrO. 0 l ~i a t%^Wt-5»*©«illJBl*fcKtt©»^*±sa3M±jR 

4. RliFeiB t'ti^tt^R 1 F e B m^^^Tkmit^m^m LT 
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#b^fc¥^^ s 5 0-4 0 0 umtfcSRl F e B*»^tt»5t&*®»* 
tt^©*B5«:1& 1 #iBStt«-C«« UT/i* R 1 F e B*fi»*# 5 0 ~ 8 4m 

T*fc5R2Fe (N, B) *»*ttW»*0«/«lK^©*iii*» 2ffW*Stt« 
t»«LT45R2Fe (N, B) 3R«»5|S3S« 1 5-4 Oma s s%fc, '<-f > 

LT»RlFeB*ft»*j3itf«R2Fe (N, B) *»»*«r*rBGJ*** 

gRl F oB*ft»*0*ja»-?IB&*R2F e (N, B) J: tfS* 

5. flMBa-g-tttt. B&IBR 1 F eB^fiSS^W^OSS^^ WROTH* 

^ f i>> h ft s ft* <o&m& 4 m \z ?a«t ©«^»±s*^tt# ^ Kate ©Kit** 



6. Buia^^!?^ Ktt, S&I3R 1 F e B 5¥*fii&* <k flfflBR 2 F e (N, B) 
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9. RliFe i B t*±|ji^fct5R 1 F e B**&t**fl5ftat»L"C 
#5,tt7t 5 F-^iK#^ 5 0~4 0 0 n mT'fcSR 1 F e B J^^^^H)©* k&R 
1 F e B^i*ttM*©f #®MJi:a^4 
5R1F eB*fi»5f£3S s 5 0-8 4^S% (ma s s %) 

R 2 <t F e 4:N*fcttB 4 1 - 1 O m mU*SR 2 

Fe (N, B) *HJtt«5»*i*R2Fe (N. B) *R*ftKP»*0* 
riaft-?©*Wfe«ar*»2#lLBiSH4«l4:a»bft*R2FB (N, B) 

jSl5~40mass%i:, 

>^T*fc5^flB^ 1 ~ 1 Oma s s % £ fe fc <9 , 
HUI3R 1 F e B^ft»i^wSffii s . tfr8B#fl8*»::«nBR 2 F e (N 

1 0. ^3E5«BflEl 5 0=0, tttt 2 .- OMA/m, 3 9 2MPaO^ 

TtMiWA^Ic#^5#yK15oW^9 2-9 9%t/i5 

11. |JBRlFeB3Mi*tt«5»**fctt»IBR2Fe (N. B) 
tt«:E»5|5©5>fc< fc ^fl£*l 00 a t%iLfci|C, Dy, Tb 

N d P r <D'Pft< th—mU±.<0%±m7t^ (R3) £0. 05~5a 

1 2. BtTlBR 1 F e B*»*ttaE^»**fcttl«ra3R 2 F e < N > B) 

tti»5»5tso^* < t i>-3>\-±. *in*:fr<»±ft* 1 o o a t % ufc i: # ft l 

a £ O . 0 1 ~ 1 a t %«i"5»*ro<fiBi« 9 *»C|E«l©«**±»»^tt* 
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13. RltFe^Bt Sri^fctSRl F e B &&&Kfc&fctim&M 
T^^tUfcSp^S^ 5 5 0 — 4 0 0 ^ mtfe^R 1 F e B ^^tS^^^*©^ 
^flSlfiBfe* 1 IHBSttffl-e»8ttft5 R 1 F e B1TO*I:5 0~8 4 
ma s s%k. R2tFetN4fcliB^±Mtt5¥«i!l~l 0^ 
m tfe5R2Fe (Nx B) J&ft^tt**©*©*!**^©*® Sr» 2 
MlLT45R2Fe (N, B) 1 5 ~ 4 0 m a s s %t , /<W 

tfMER 1 F e BfTO*C3Mf?0«ffi^« IMB*MB4»le:tMaR 2 F e (N 
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